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Beenenne

Pabouas mporpamma yuebHoro npeamera «Xumus» st 10 kiacca paspaboraHa Ha OCHOBE:

1 ®enepanbHbIil TOCYAAPCTBEHHBIN 00pa30BaTEIbHBIA CTAHIAPT CPEIHETO 00IIEro
obpazoBanus (OGI'OC COOQO), yrBep>KaeHHBII

[Ipukazom MunucrepctBa npocseiienus Poccuiickoit @enepannu ot 12.08.2022 No 732 «O
BHECEHUU M3MEHEHHH B (peiepalibHbIN roCy1apCTBEHHBINM 00pa30BaTEIIbHBIN CTAHIAPT CPETHETO
o0uiero o0pa3oBaHus, yTBEPKIACHHBIN MpuKa3oM MuHHCTEpCTBa 00pa30BaHUs U HAYKH
Poccutiickoit @enepanuu ot 17 mas 2012r.Ned413» (3apeructpuposan 12.09.2022 Ne 70034)

®deepalbHBIN TOCYIapCTBEHHBIM 00pa30BaTeIIbHBIA CTAHJAPT OCHOBHOI'O 00IIEro 00pa3oBaHuUs
(@I OC 0O00), yrBepxaeHusii [Ipukazom MunuctepcTBa npocsemenus Poccniickoit
Oepnepanun ot 31.05.2021 N 287 (pen. ot 18.07.2022) "O6 yrBepx)acHuu heaepabHOro
roCy/IapCcTBEHHOT0 00pa30BaTEILHOTO CTaHIapTa OCHOBHOT'O 00111ero 0opazoBaHus"
(3apeructpupoBano B Muntocte Poccun 05.07.2021 N 64101)

®denepalibHBII rOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT HAYAILHOTO OOIIEro
obpazoBanus (PI'OC O0O0), yreepxaennsblii [Ipukasom MuHUCTEpCTBa MPOCBEIICHUS
Poccuiickoit deneparuum ot 31.05.2021 Ne 286

"O06 yTBepkaeHUH (eiepalbHOrO TOCYIapCTBEHHOTO 00Pa30BaTeIbHOrO CTaHAApTa HAYAIbHOTO
obmrero oopazoBanus"

(3apeructpuposan 05.07.2021 Ne 64100)

2 OOIT COO MKOY COII . Buuésnmaa

3 HpUMEpHOW OCHOBHOH 00pa30BaTeIbHOW MPOTPaAMMBI CPEIHEro OO0IIero oOpa3oBaHUS H
aBTopckoit mporpammsl O. C. I'aGpuensna (Xumus. Metoauueckue pekomeHaanuu. [lpumepHsie
pabouune nporpammel. 10-11 kmaccrl. / I'abpuensa O. C., Cnanko C. A. — M. Ilpocsemienue,
2019.), cootBercTBytOUINX DenepanbHOMY rOCYAapCTBEHHOMY OOpPa30BaTEIbHOMY CTaHAAPTY
o01ero o6pa3oBaHusI.

ITporpamma paccuutana Ha 34 yaca (1 yac B Hezento, 34 yueOHBIX Helean) U pazpaboTaHa
¢ yuérom yueOHoro miaHa Ha 2023-2024 yueOHblIii roJ1 1 OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl
MKOVY COII n. BuuémuHa. B Hell Takke y4HUTBHIBAIOTCS OCHOBHBIE HMJEH W HaIIPaBJICHUS
[TporpammMbl pa3BUTHS M (HOPMUPOBAHMS YHUBEPCAIbHBIX Y4YEOHBIX ACHCTBUU U1 CpEIHEro
o01ero o6pa3oBaHusI.

N3ydyenne xumMuu B CcTapliel IIKojie HA 0a30BOM YpPOBHE HAIPABJIEHO Ha JIOCTH)KEHHE
CIEAYIOIIUX LETEH:

— OCBOEHHUE 3HAHMH O XMMHYECKOW COCTaBIISIOIIEH €CTECTBEHHOHAYYHON KapTHUHBI MUDA,
BOKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

— OBJIaJICHHE YMEHUSAMH IPUMEHSTD MOJy4YeHHbIE 3HAHUS U1 OOBSICHEHUS Pa3HOOOPa3HbIX
XUMHYECKUX SBJIEHUH U CBOMCTB BELLIECTB, OLIEHKH POJIY XUMHUH B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJy4€HUH HOBBIX MAaTE€PHAJIOB;

— pa3BUTHE MO3HABATEJIbHBIX WHTEPECOB M MHTEIIEKTYAIbHBIX CIIOCOOHOCTEH B Ipolecce
CaMOCTOSITENILHOT'O NMPHOOPETEHNSI XUMHUECKUX 3HAHUN C HMCIIOJIB30BAaHMEM Pa3IMYHbIX
MCTOYHUKOB MH(POPMALIUH, B TOM YHCJIE KOMITbIOTEPHBIX;

— BOCHHTaHUE YOEXIEHHOCTH B TO3UTUBHOW pPOJIM XHMUU B JKU3HU COBPEMEHHOTO
o01iecTBa, HEOOXOAMMOCTH XMMUYECKH TPaMOTHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
OKpY>Karollel cpele;

— TpPUMEHEHHUE MOJYYECHHBIX 3HAHUN U YMEHHUH [T 6€30MacHOTO MCIOIb30BAHUS BEUIECTB
Y MaTepHasoB B OBITY, CETbCKOM X03S1CTBE U Ha IPOU3BOJICTBE, PEILICHHS TPAKTHYECKUX



3a/1a4 B MOBCEHEBHOW JKWU3HH, MPEIYNPEIKACHUS SBICHUN, HAHOCAIINUX BPEI 370POBBIO
YeJIOBEKa M OKPYXKaIoleh cpejie.

[Iporpamma paccunrana Ha npenojiaBanue kypca xumuu B 10 kiacce (0a30Bblif YpPOBEHB)
B oObeme 1 uaca B Hememto. KonnuecTBO KOHTpOJIbHBIX pador 3a rox — 4. KonudectBo
MPaKTUYECKUX padoT 3a roja — 2.

IInanupyemMble pe3yJbTaThl H3y4eHHS Y4eOHOI0 IpeaMeTa

Jluunocmmnuvie:

— TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOmMXCS K CaMOPa3BUTHUIO U CAMOBOCHHUTAHHMIO B
COOTBETCTBHUH C 00IIEYeTIOBEUECKIMH [IEHHOCTSAMU U HIeajlaMH I'Pa)KIaHCKOTO 00IIeCTBa;

— TPUHATHE U peanu3aliysi IEHHOCTEH 3I0pOBOro U 6e30MmacHoro oopasa Ku3HU, OepexkHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (HU3HUECKOMY U
MICUXOJIOTHYECKOMY 3/I0pPOBBIO;

— HCHOPUATUEC BPCAHBIX IMPUBBIYCK: KYPCHUA, yrIOTpe6JIeHI/I$I AJIKOI'0JIA, HAPKOTUKOB,

— YBaXEHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoi, roppoctu 3a
CBOM Kpail, CBOIO PoauHy, NpoIIIOE U HACTOALLEE MHOTOHAILIMOHAIBLHOTO Hapoaa Poccuu;

— TPUHATAE  TYMAHUCTHYSCKUX  IICHHOCTEH,  OCO3HAHHOE,  YBAKHUTEIBHOEC U
JT0OpOXKENaTeIbHOE OTHOIIICHUE K APYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CHOCOOHOCTH K COMEpPEeKUBAHUIO U (DOPMHUPOBAHHE MMOZUTUBHOTO OTHOIICHUS K JIOASIM, B
TOM 4YHCJIC K JIMOaM C OIpaHUYCHHBIMHW BO3MOXHOCTAMHU 3J0POBbA W HHBAJIUIAAM,
OepekHOE, OTBETCTBEHHOE W KOMIICTCGHTHOE OTHOIICHHWE K (u3udeckoMy U
TICUXOJIOTHYECKOMY 3JI0POBBIO JIPYTHX JIFOJICH, YMEHHUE OKa3bIBaTh MIEPBYIO TIOMOIIIb;

— Ppa3BUTHE KOMIIETEHIII COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETHbMH MIIAIIEro BO3pacTa,
B3pOCIBIMH B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HON, yueOHO- HCCIIeI0BATEIhCKOM,
MIPOEKTHOM U IPYyTUX BUAAX IEATEIbHOCTH.

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS  HayKH,
3HAYMMOCTH HAyKHM, TI'OTOBHOCTb K HAYYHO-TCXHHYCCKOMY TBOPYCCTBY, BJIAJCHUC
JIOCTOBEpPHON HH(OpMAIMEel O MepeAoBbIX JOCTUKEHHUSIX U OTKPBITUAX MHPOBOM U
OTE€UYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTb B HAyYHBIX 3HAHUSIX 00 YCTpPOMCTBE MUpa U
00IIIeCTBA;

— TOTOBHOCTh M CIIOCOOHOCTh K OOpa30oBaHWIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSHKEHUH BCEH JKM3HU; CO3HATEIFHOE OTHOIICHUE K HETPEPHIBHOMY 00Pa30BaHUIO KaK
YCJIOBHIO YCTICITHON MTPO(PECCHOHAIBHON U 00IIIECTBEHHON JIeATETLHOCTH;

— DJKOJIOTWYECKas KyJbTypa, OepekHOe OTHOLICHUS K POIHOW 3emile, MPHUPOIHBIM
oorarcteaM Poccuu n MHpa; IOHUMaHHWEC BJIUAHWA COUAIbHO-OKOHOMMNYECKUX ITPOLECCOB
Ha COCTOsSIHUEC HpHpO}IHOﬁ n COHI/IaHI)HOfI Cp€abl, OTBCTCTBCHHOCTH 3a COCTOSAHHEC
IIPUPOJHBIX PECYPCOB; YMEHUS U HABBIKA Pa3yMHOTO IIPUPOJOIOJIL30BaHUA, HETEPIIUMOE
OTHOIICHUE K JEHCTBUSAM, TPUHOCSIIINM BpEJl SKOJOTUH; IPUOOPETEHHE OMBITA KOJIOTO-
HaHpaBHGHHOﬁ JACATCIIbHOCTH,

— OCO3HaHHBIN BBIOOp Oyaymiel mpodeccuu Kak MyTh U CIIOCO0 pean3aiii COOCTBEHHBIX
KU3HEHHBIX TJIaHOB;



MOTPEOHOCTh TPYIUTHCS, YBAKEHUE K TPYAY U JIFOASIM TPYAQ, TPYAOBBIM JTOCTHKCHUSM,
JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHUE K Pa3HBIM BUIaM TPYIOBOMH
JeSITeTbHOCTH.

Memanpeomemnole:

Pezynamuenuvie ynueepcaivHole yueonvle 0eiicmeus

CaMOCTOATENILHO OIpPEACNIATh 1IeJH, 3a/JaBaTh IMapaMeTpbl U KPUTEPUU, 1O KOTOPHIM
MOKHO OIIPCACINTD, YTO LECJIb JOCTUTHYTA,

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJa4M B 00pa30BATEIbHON ICATEIHHOCTH W
YKU3HCHHBIX CUTYaIIHsIX;

BBI6I/IpaTB OyTb HAOOCTWIXXCHUA LCJIH, IINIAHUPOBATH PCIICHHUC IIOCTAaBJICHHBIX 3a4a4,
ONTUMHU3HPYS MaTepHaNIbHbIE U HEMaTepuaIbHbIC 3aTPAThI;

OpPraHu30BBIBaTh JI(PQPEKTHBHBI TOUCK PECypCOB, HEOOXOAMMBIX IS JOCTHIKCHHS
IIOCTaBJICHHOM IICIIH;

COIIOCTABJIATH HOqueHHBIfI pPE3YIbTAT ACATCIBHOCTHU C IIOCTaBJICHHOM 3apaHecC LECJIbIO.

Ilo3naBaTenbHBIC YHMBePCcAJIbHbIE Y4eOHbIe 1elCTBUS

MCKaTh M HAXOJIUTHh 000OIIEHHBIE CIIOCOOBI PEIICHHs 3a7a4, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYTHI HHPOPMAIMOHHBIA MMOUCK M CTABUTHh HA €ro OCHOBE HOBBIC (YUcOHBIC H
[103HABaTENIbHbIE) 3a/1a4H;

KPUTHUYECKH OLEHMBAaTh M MHTEPIPETUPOBATh HH(OOPMALMIO C pa3HBIX MO3UIMH,
pacrno3HaBaTh U (PUKCHUPOBATh MPOTUBOPEUNS B UHHOPMALIMOHHBIX HCTOUHUKAX;
HCIOJIb30BaTh Pa3IUYHbIE MOJEIbHO-CXEMATUYECKUE CPENCTBA JUIsl IPEICTaBICHUS
CYIICCTBCHHBIX CBSI3eH W OTHOIHGHI/II\/'I, a TaKXeE HpOTHBOpC‘II/IfI, BbISIBJICHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

HaXOJUTh U NMPUBOAUTH KPUTUYECKUE apTyMEHTHl B OTHOIICHUU JNEHCTBUHI U CYXIECHUU
JPYToro; CIOKOMHO U pa3yMHO OTHOCUTBCS K KPUTUYECKUM 3aMEYaHMSIM B OTHOILIECHUU
COOCTBEHHOTO CY)KJI€HUS, paCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;
BBICTPAaUBaTh MHIMBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO, YUUTHIBAs OTPAHUUYECHUS
CO CTOPOHBI IPYI'MX YYaCTHMKOB M PECYpCHBIE OTPaHMUYEHUS; MEHITh U YACPKUBATh
PAa3HBIC TO3UIIUHA B MO3HABATEIILHON JACATCIIBHOCTH.

KoMMyHHKaTHBHbIE YyHUBEpPCAJIbHbIEC Y4eOHbIE el CTBUA

OCYILIECTBIATH JIEIOBYI0 KOMMYHHUKALIMIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIIBIMHU (KaK
BHYTpHU 00pa3oBaTeIbHON OpraHu3alliy, Tak U 3a ee MpeesiaMu), Mo0UpaTh MapTHEPOB
JUIS  J1€JI0OBOM  KOMMYHHMKAIlMM HUCXOAS U3  COOOpakeHUH  pe3ysIbTaTUBHOCTU
B3aUMOJICMCTBUS, a HE JINYHBIX CUMITATH;

IPU OCYIIECTBICHUU TPYIIOBON pabOThl ObITh KaKk PYKOBOAUTENIEM, TaK U UYJICHOM
KOMaHJbl B Pa3HBIX poyiAx (TeHepaTtop WIeH, KpUTUK, UCIOJHHUTENb, BBICTYMAIOIINMI,
9KCIEPT U T.1.);

pPa3BEpHYTO, JOTMYHO M TOYHO H3JIaraThb CBOK TOYKY 3PEHHUSA C MHCIOJIb30BAHUEM
aJIeKBATHBIX (YCTHBIX M MUCbMEHHBIX) 3bIKOBBIX CPE/ICTB;

IIpeomemmnvie:



B pesynbrare usyueHus yueOHOro mpenMera «XuUMHUS» Ha YPOBHE CPEIHETO OOIIETOo

06p2130BaHI/I$I BBIITYCKHHUK Ha 0a3zoBoM YPOBHE HAYUHTCH:

pacKpbIBaTh Ha IPUMEPaxX pojb XUMHHU B POPMUPOBAHNH COBPEMEHHON HAYYHOW KapTUHBI
MHpa U B IPAKTUYECKOH ACATEILHOCTH YEIIOBEKA;

JIEMOHCTPUPOBATH HA IPUMEPAX B3aUMOCBS3b MEXKy XUMHEH U JPYTHMHU €CTECTBCHHBIMU
HayKaMH;

pacKpbIBaTh Ha MPUMEPax MOJOKEHUS TEOPUU XUMHUECKOro cTpoenus A. M. Bytieposa;
noHuMaTh (pusnueckuii cmeica Ilepuogmueckoro 3akona JI. M. MenzaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKUX 3JIEMEHTOB U 00pPa30BaHHBIX UMH
BEILECTB OT 3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOpPa3Hs BEIIECTB Ha OCHOBE OOIIMX MPEJCTAaBICHUN 00 HX
COCTaBe U CTPOCHHH;

NPUMEHATH NpaBHUJIa CHCTEMAaTHYECKON MEXIyHapOJHOH HOMEHKJIATYphl KaK CpeicTBa
pa3nuyeHns U UISHTU(UKAIIMY BEIECTB MO0 UX COCTaBY U CTPOCHUIO;

COCTaBJIATH MOJIEKYISIDHBIE W CTPYKTYpHbIE (DOpMYJBI OpPraHMYeCKHMX BEIIECTB Kak
HOcHUTeNeld MH(POPMAIMK O CTPOSHHH BEIECTBA, €r0 CBOWCTBAX W NPHHAMJICKHOCTH K
OIIPEETICHHOMY KJIaCCy COCIMHEHUII;

XapaKTepHU30BaTh OPraHUYECKHE BElIeCTBA IO COCTaBy, CTPOCHUIO U CBOWCTBAM,
yCTaHaBJIMBaTh NPHUYMHHO-CIICJCTBCHHBIC CBS3M MEXIy IaHHBIMH XapaKTePHUCTUKAMU
BEILIECTBA;

NPUBOANUTH THPUMEPHl XMMHUYECKHX pPEaKLUH, pacKpbhIBAIOIIUX XapaKTEepHbIE CBOMCTBa
TUIUYHBIX IPEJCTaBUTEINEH KJIaCCOB OPraHUYECKUX BEIIECTB C LENbI0 UX UACHTU(PHUKAIIUMN
1 00bsCHEHHsI 00JaCTH IPUMEHEHUS;

IIPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUS XMMUYECKUX PEaKUuil Ha OCHOBE 3HAHMH O
TUIIAX XUMHUYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOH CITIOCOOHOCTH;
WCIOJB30BaTh 3HAHHUS O COCTaBe, CTPOCHHHM M XWMHUYECKHUX CBOWMCTBAX BEIIECTB JIJIS
0€3011acHOTO MPUMEHEHUS B TPAKTUYECKOHN 1eATEIbHOCTH;

MPUBOANTE MPUMEPHI TPAKTUYECKOTO MCIOIB30BAHUS MPOIYKTOB MepepaboTKi HEPTH U
MPUPOJHOTO Ta3a, BEICOKOMOJEKYJISIPHBIX COCITUHEHHN (ITOJIMATHUIICHA, CHHTETUYECKOTO
KayuyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OTIBITHI 110 PACIIO3HABAHHUIO OPTAaHWYECKHUX BEHIECTB: TIHUIIEPHHA, YKCYCHOM
KHCJIOTBI, HETPEIeNbHBIX JKAPOB, TIIOKO3BI, Kpaxmala, OeJKOB — B COCTaBE IMHUIIEBHIX
MPOJYKTOB U KOCMETHUYECKUX CPEJICTB;

BJIQJIETh NPAaBWJIAMH M TIPUEMaMHU O€301acHON pabOThl ¢ XUMHUYECKUMH BEIIECTBAMH H
71a60paTOPHBIM 000PYI0BAaHUEM;

yCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKLIMU 1 CMEIIEHUS XUMUYECKOTO
paBHOBECHS] OT Pa3IMYHBIX ()AaKTOPOB C IENBI0 OMPEICIICHHUS] ONTUMAIBHBIX YCIOBHMA
MPOTEKAHHUS XHMUYECKHX TPOIIECCOB;

MPUBOAUTH MPUMEPHI THIPOJIN3A COJIeH B IOBCEAHEBHOM KU3HH YETIOBEKa,

NPUBOAUTH TPUMEPHI  OKUCIUTEIILHO-BOCCTAHOBUTENBHBIX pPEAKUUMH B TNPHUPOJE,
MIPOU3BO/ICTBEHHBIX MPOIIECCaX U JKU3HEACATEIbHOCTH OPTaHU3MOB;

NPUBOIUTH MPUMEPHl XHMHYECKUX PEAKIUH, PACKPHIBAIONINX OOIINEe XUMHUYECKHE
CBOWCTBA MPOCTHIX BELIECTB — METAJUIOB M HEMETAJLIOB,;



MPOBOJUTH pacueThl HA HAXOXKICHHWE MOJEKYJIIpHOW (QOpMyINBl yriaeBogopoaa Io
IIPOJYKTaM CTOPaHUS U 110 €r0 OTHOCUTENIBHOM IIJIOTHOCTH ¥ MACCOBBIM JIOJISIM DJIEMEHTOB,
BXOZAIIMX B €0 COCTaB;

BJIAJIETh TMpaBHJIAMH O€30MacHOro OOpalIeHHs C E€IKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIECTBAMH, CPEJCTBAMU OBITOBOM XMMHUU;

OCYIIECTBIIATh MOMCK XWMHUYECKOH HH(pOpMAalMU IO HA3BaHUSAM, HACHTH(HKATOpaM,
CTPYKTYpPHBIM (hOpMyJIaM BELIECTB;

KPUTHYECKH  OLEHMBATh W  HMHTEPIPETHPOBATH  XHMHUYECKYI0  HH(OpMAIHIO,
COJZIepIKALIYIOCS B COOOIIEHUSX CPEACTB MaccoBoW MH(OpManuu, pecypcax MHTepHer,
Hay4HO-IIOIYJISIPHBIX CTaThAX C TOYKU 3PEHUs €CTECTBEHHOHAYYHOW KOPPEKTHOCTH B
LeJIAX BBISABJICHUS OLIMOOYHBIX CYKACHUN U (pOopMUpPOBaHMs COOCTBEHHOM MO3UIUH;
MPECTaBIATh IYTU PELIECHUs INI00aJbHBIX MPOOJEM, CTOSIIMX IEpesl YeI0BEYECTBOM:
9KOJIOTMUYECKUX, SHEPIeTUUECKHX, CHIPHEBBIX, U POJIb XUMUU B PELICHUH 3TUX MIPOOIIEM.

BrimyckHuk Ha 0230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUTHCS:

WUIIOCTPUPOBATh HAa IMpPHUMEpPAX CTAHOBJIEHHME U SBOJIOLUI0 OPraHUYECKONM XMMHMH Kak
HayKH Ha pa3JIMYHbIX UCTOPUUECKUX ITAIAX €€ Pa3BUTHUS;

HCIOJIb30BaTh METOJbl HAYYHOI'O IO3HAHMS IpPHU BBHIIOJHEHUM HPOEKTOB U yueOHO-
MCCIIEIOBATENBCKUX 3a/1a4 TI0 M3YYEHHUIO CBOICTB, CITOCOOOB MOTyYSHHS M PACTIO3HABAHUS
OpPraHUYECKUX BEILECTB;

OOBSCHATH MPUPOLY U CHOCOOBI 00pa3oBaHUS XMMHUYECKOM CBSI3U: KOBaJEHTHOMN
(ToMNsIpHO#, HEMOJIIPHOH ), HOHHOW, METAJITHYECKOH, BOAOPOTHON — C IEIBIO ONPEACIICHUS
XUMHUYECKON aKTUBHOCTHU BEIIECTB;

YCTaHABJIMBaTh TE€HETUYECKYIO CBSI3b MEXIY KJIaCCaMHU OpPraHUYECKHX BELIECTB JUIS
000CHOBaHHUSI NMPUHIUIHAIBHON BO3MOXKHOCTH TOJYYEHHUS OPraHMYECKUX COEIMHEHUN
3aJIaHHOT'O COCTaBa U CTPOEHUS;

yCTaHaBJIMBaTh B3aMMOCBSI3M MEXy (pakTaMH U T€OpUEH, IPUUMHOM U CIEeICTBUEM NPH
aHaJIn3e MPOOJEMHBIX CUTyalUid U OOOCHOBAaHMHM NPUHMMAEMBIX DPELIEHUII Ha OCHOBE
XUMHYECKHUX 3HAHUM.

TpeboBaHus K ypOBHIO MOATOTOBKU OOydaroluxcs. Yyaliuecs B pe3yabTaTe YCBOCHUS

pazziena I0KHBI 3HATH/IOHUMATh:

BOXHEHIINE XMMHUYECKHE TOHATHS: BEUIECTBO, XUMUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTENIbHAsI aTOMHAas M MOJICKYJISIpHAs MacChl,  HWOH, aJUIOTPOIHs, HW30TOIBI,
XMMHYECKas CBA3b, AJIEKTPOOTPUIIATEIBHOCTh, BaJIGHTHOCTh, CTENEHb OKUCIIEHUS, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIM 00BEM, BEHIECTBA MOJEKYISIPHOTO M HEMOJICKYJISIPHOTO
CTPOEHUS, PACTBOPHI, IEKTPOIUT U HEIJIEKTPOJUT, IIEKTPOJUTUUYECKAS THCCOLUALINS,
OKHUCIIUTEIh W BOCCTAHOBUTENb, OKHCICHHE M BOCCTAaHOBIIEHHE, TEIUIOBOH 3(deKT
peaKkunH, CKOPOCTh XHMHYECKOW pEaKUuH, KaTalau3, XUMHUYECKOE pPABHOBECHE,
YTJIEPOJIHBIN CKeNeT, G yHKIIMOHATIbHAS TPYIIa, H30MEPHsl, TOMOJIOTHUS;

OCHOBHBIE 3aKOHbl XUMHH: COXPAaHEHHE MAacCChl BEIECTB, ITOCTOSHCTBA COCTaBa,
MEPUOJNYECKUI 3aKOH;

OCHOBHBIE TE€OPUM XHMHHU: XUMHUYECKOM CBA3HM, JJIEKTPOIUTHYECKOM JMCCOLMALINH,
CTPOECHUSI OPTraHUYECKUX COCTUHEHU;



— BaKHEWINIME BEIIESCTBA U MaTEpUasbl: METaH, ITHIICH, alleTUIICH; OCH30II, STAHO, KUPHI,
MblJIa, TJII0K03a, caxapo3a, KpaxMai, KJeTuyaTka, OelKu, UCKYCCTBEHHbIE M CHHTETHYECKHE
BOJIOKHA, Kay4yKH, TIaCTMACChI;
yMeThb:

— Ha3bIBaTh U3yYCHHbIE BEIIECTBA MO «TPUBHUATIBHOW» U MEKIYHAPOTHOM HOMEHKIATYPE;

— OIpeAensATh: BaJICHTHOCTb M CTENEHb OKHUCIEHUS XMMMUYECKHUX DJIEMEHTOB, THUI
XMMHUYECKOHN CBSI3M B COCIUHEHMSX, 3aps]] MOHA, XapaKTep cpeibl B BOJHBIX PacTBOpAxX
OpPraHMYECKUX COCAMHEHUHN, OKUCITUTENb U BOCCTAHOBUTENb, IPUHAITIC)KHOCTD BEILIECTB K
Pa3IMYHBIM KJIaccaM OPraHMYECKUX COCAMHEHUN;

— XapaKTepu30BaTh: OCHOBHBIE KJIAacChl OPraHUYECKUX COCAUHEHHUH; CTpPOEHUE U
XUMHUYECKHE CBOICTBA U3yYEHHBIX OPraHUYECKUX COCTMHEHUN;

— OOBSACHATH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS; IMPHPOIY
XUMHUYECKON CBSA3U (MOHHOW, KOBAJIEHTHOM, METATMYECKOM), 3aBUCUMOCTb CKOPOCTH
XUMHYECKON PeaKIMy 1 TIOJIOKEHUSI XUMUYECKOTO PABHOBECHS OT PA3IMUHBIX (DaKTOPOB;

—  BBINIOJIHATh XUMHYECKUH IKCIIEPUMEHT MO PACIIO3HABAHUIO BAKHEWIIUX OPTraHUYECKUX
BELIECTB;

— TPOBOJUTH CAMOCTOSITENIbHBIN TOUCK XUMHYECKOW HH(GOpMAalUU C HUCIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (HAYYHO-TIONMYJIIPHBIX H3JaHH, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB WHTepHET); HCIONB30BaTh KOMIBIOTEPHBIE TEXHOJIOTHUH Ui OOpabOTKU H
nepeaadyd XuMUYecKor nH(pOpMaIuu U e€ MpeICTaBICHUs B pa3IMYHbIX (hopmax;

— HCIOJNB30BaTh MPHOOPETEHHBIE 3HAHUS M YMEHUS B TPAKTUYECKOW JESITEIIBHOCTH M
MTOBCETHEBHOM JKU3HU JUISL:

v\ 00bACHEHHMS XUMHYECKHX SBJIEHHH, MPOUCXOISIIMX B INPHUPOAE, ObITY W Ha
MIPOU3BO/ICTBE;

v’ ompejeeHus BO3MOKHOCTH MPOTEKAHKS XUMHYECKUX TIPEBPAIIEHHI B Pa3TMYHBIX
YCIIOBUSIX U OLIEHKH UX TOCIIECTBUN;

v/ 3KOJIOTHYECKH IPAMOTHOTO MOBEICHHS B OKPYKAIOIIEH Cpejie;

v’ OLEHKM BIMSHHS XMMHUYECKOTO 3arps3HEHHs OKPY/KAIOIIEH Cpeibl Ha OpPTraHu3M
YEJIOBEKA U IPYTHE KUBBIE OPTaHU3MBI;

v/ 0e3omacHOro oOpalleHHs ¢ TOPIOYMMH W TOKCHYHBIMH  BEIIECTBAMH,
71a00paTOPHBIM 000PYI0BAaHUEM;

v/ TIPUrOTOBJIEHHS PACTBOPOB 33/IaHHOM KOHIIEHTPAIUK B OBITY M Ha IIPOU3BOICTBE;

v\ KPHUTHYECKOW OIIEHKH JIOCTOBEPHOCTH XMMHUECKOW MH(POPMAIIUH, TOCTYIIAOIIEH
13 pa3HbIX UCTOUYHUKOB.

Conepxxanne Kypca

Tema 1. Teopusi crpoennsi oprannyeckux coefuHennii A. M. ByriepoBa. [Ipeamer
OpraHn4yeckoil XuMun. OpraHuYecKue BEIIeCTBA: IPUPOIHBIE, HCKYCCTBEHHBIE I CHHTETUYECKHE.
Oco0eHHOCTH cOCTaBa U CTPOEHHUSI OpraHMYecKuX BellecTB. Butanusm u ero kpax. [lonstue o6
YIJIEBOJOPOJAX.

OCHOBHBIE TIOJIOKEHUSI TEOPUM XMMHMUECKOTo cTpoeHMsi byrnepoBa. BaneHTHOCTS.
CrpykTypHBIe (hOpMYIIBI — MTOTHBIE U COKpamI€HHbIe. [IpocThie (onrHApHBIC) U KPATHBIE (IBOITHBIC
U TpoliHbIe) CBsI3U. M30Mepsl u n3oMepus. BzanMHoe BiusiHUE aTOMOB B MOJIEKYJIE.



demoncTpauuu. Hekotopsie o01yue XMMHUYECKAE CBOMCTBA OPraHUYECKUX BEIIECTB: UX
ropeHue, IJaBjleHHEe W oOyrimBaHue. Mopenu (IIapo-cTepsKHEBbIe W OOBbEMHBIE) MOJICKYI
OpraHMYECKHUX COSAMHEHUH pa3HbIX KiaaccoB. OnpeneneHue 3EMEHTHOTO COCTaBa OPraHNnYeCKUX
COCIMHECHU.

JlaboparopHble onbIThI. 1I3roToBIEHNE MOZIENEH OPraHUYECKUX COEINHEHUH.

Tema 2. YIiieBoa0poaAbl U MX NPUPOAHBIE HCTOYHUKHU

IIpenenbHbie yriieBoaopoabl. Ajkanbl. Onpenenenue. ['oMonornyeckuit psij aakaHoB U
ero obmas ¢opmyna. CTpykTypHas u3omepus yrieponHod nenu. Pagukanel. Homenkiarypa
aJKaHOB. XMMHMYECKUE CBOMCTBA AJIKAHOB: FOPEHUE, PEAKLMU 3aMelleHUs (raJloreHUpOBaHUE),
peaxius pa3ioKeHus: MeTaHa, peaklus JernIpUpPOBAHUS STaHa.

HenpenenbHble yriieBoaopoabl. AJIKeHbl. OTUiIEH. [OMOJIOrMYecKuil psij ajJKeHOB.
Homenknarypa. CrpykrypHas uzomepus. lIpomblluiIeHHOE IOJIydYE€HHUE AJIKEHOB: KPEKUHI U
JNETUAPUPOBAHNE aJKaHOB. Peakius Aeruaparanyy 3TaHOJA, KakK J1a0opaTopHBIA Crocod
IIOJIly4EHUsI OTUJICHA. Peakuuu mnpucoenuHeHus: Truaparanus, T'MAPOraJloreHUpPOBAHUE,
rajJloreHnposanue, noaumepusauuu. [IpaBuno  MapkoBHukoBa.  OKHCIEHHE — AJIKCHOB.
KauecTBeHHBIE peaKklIMK Ha HENIPEAEIbHBIE YIIIEBOIOPOIBI.

Auaxanuensl. Kayuykn. Homenkiarypa. Conpsoxénnsle quessl. byraguen-1,3, usomnpes.
Peakuus JlebeneBa. Peakuuu mnpucoenuHeHus ankaaueHoB. Kaydyku: HaTypaibHBIH,
cuHTeTHYecKHe (OyTaMeHOBHIN, N30NPEHOBHIN). Bynkanuzanus kayuayka. Pesuna. DO0HHT.

Aaxunbl. OOmas xapakTepUCTHKa ToMoJorudeckoro psiga. CrocoObl 0Opa3oBaHUs
Ha3BaHUU aJKUHOB. XUMHYECKHE CBOWCTBA allETUJIEHA: TOPEHUE, PEaKLUMU INPUCOCTUHEHUS:
THJIpOrajIoTeHUPOBaHKe, raJloreHupoBanue, ruaparanus (peakuus Kydeposa), — ero nomydeHue
Y IIPUMEHEHNE. BUHWIXJIOpU] ¥ €ro OJMMEPU3aLysl B IOJIUXJIOPBUHUIL

Apenbl. beH30/1, Kak NpeACTaBUTENb apOMAaTUYECKHUX YIIEBOAOpPOAOB. CTpoeHHE ero
MOJIEKYJIbl M CBOWCTBA (PU3MUYECKUE U XUMHUECKUE CBOMCTBA: TOPEHUE, PEAKIIMM 3aMEIEHUs] —
rajJloreHMpoBaHue, HuTpoBanue. [lonyyeHue u npuMeHeHne 6eH3ona.

IIpuponnsblii 1 nonyTHbIN raszpl. CoctaB NpUpoIHOTro ra3a. Ero HaxoxaeHue B Ipupoze.
[Ipeumy1iecTBa NMpUPOAHOIO ra3a Kak TOIUIMBA. XHMMHYEcCKas nepepadoTka MPUPOJHOTO rasa:
KOHBepcus, mupou3. CHHTEe3-ra3 u ero NpuMeHEeHHUE.

[TonyTtHble ra3bl, ux cocras. IlepepaboTka momyTHOro raza Ha (pakuuu: Cyxoi ras,
nponaH-0yTaHOBasi CMECh, ['a30BbIi OCH3MH.

HedgT1s n cnocodsl eé mepepadorku. CoctaB Heptu M e€ mepepaboTka: MeperoHka,
KpekuHr, pudopmunr. Hedrenmponykrsl u ux mnomydeHue. [loHsTHe 00 OKTaHOBOM YHCIIE.
XuMHUYECKHE CIIOCOOBI MOBBIIIEHHUS KauecTBa OEH3MHA.

KaMmenHblil yroib 1 ero nepepadorka. KokcoBaHue kaMEHHOTO yIiil M €0 MPOIYKTHI:
KOKCOBBII ra3, aMMHayHasi Bojia, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ['a3udukanus KaMeHHOTo yIJIs.

Jemoncmpayuu. I'opeHrie NpeaesbHbIX U HENPEAEIbHBIX YITIEBOJIOPOAOB: METaHa, 3TAHA,
anerwieHa. KadecTBeHHble peakIMM Ha HEMNpeAelbHble YIIEBOAOPOJbl: 00eclBEeYNBaHNE
STUJICHOM U alleTUJICHOM PacTBOPOB MIepMaHraHaTa Kajus 1 OpoMHOI Bojibl. OTHOIIEHHE OeH30I1a
K 9TUM OoKucnuTensM. [lernaparanus sranona. ['maponu3s kapouna kansuus. Komnexkimuu «Hedtsb
U He(TenpoaykTel», «KaMeHHBIH yroib W MpOAYKTHl ero mepepaborku», «Kayuyku». Kapra
IIOJIE3HBIX UCKOMNaeMbIX PO.

Jlabopamopnusie onvimoi. OOHapyXeHHE TPOAYKTOB TropeHus cBeud. MccrmemoBaHue
CBOWCTB Kay4yKOB.

Tema 3. Kucaopoa- u a3orcoaep:kamniue oprann4eckue coeJuHeHust



Onnoaromubie cnupthl. Onpenenenue. DyHKIMOHAIBHAS THUIAPOKCUIIBHAS TPYIIA.
I'omosornueckuid  psii  NPEACNbHBIX  OJHOATOMHBIX  CHUPTOB. M3omepus  mosnoxeHus
¢byHKIIMOHANBHON Tpynmbl. BogoponHas cBsfi3b. XUMHUECKHUE CBOWCTBA CIUPTOB. AJIbAETHIHAS
rpymnmna. Peakuus ostepudukanuu, ciuoxsbie 3¢upbl. I[lpumenenune crnuptoB. J[leiicTBue
METHUJIOBOTO U 3TUJIOBOTO CIIMPTOB HA OPTaHU3M YEJIOBEKA.

MHoroaroMHble CHUPThI. OTWICHIJIMKONIb, KaK IMPEICTABUTENb JBYXarOMHBIX U
JIMLEPUH, KaK NPEACTaBUTENb TPEXATOMHBIX cIMPTOB. KauecTBeHHas peaklivsi HA MHOTOATOMHbBIE
CIIUPTHI, UX CBOMCTBA, MoJiyueHue u npuMenenue. [lonstue 06 antudpuszax.

®enoJu1. CTpoeHue, noaydeHue, CBONCTBA U IpuMeHeHne GpeHona. KauectBeHHbIe peakuuu
Ha (penon. B3aumMHOe BIUsSHIE aTOMOB B MOJIEKYIIe (heHoa.

Aubaeruabl W KeTOHbl. Dopmanpierusy M aueTalbAeruj, Kak IpeICcTaBUTEIH
QNBJETUOB, COCTaB MX MoJieKyln. DyHKIHMOHaTbHAs KapOOHWJbHAs rpynma. KadecTBeHHBIC
peakuuy Ha anbaeruabl. CBONCTBA, IOJyUYeHUE U IPUMEHEeHUe (popMaibaerua u aleraibaeruia.
Peakuuu nonukonaeHcammu st popmanpaeruaa. [loHsTue o keToHax Ha MpUMEpE alleToHa.

Kapo6onoBbIe KucI0THI. [OMOIOrHYECKUH sl TPEISIBbHBIX OTHOOCHOBHBIX KapOOHOBBIX
KHUCTOT. JKupHbie KapOOHOBBIE KUCIOTHI. XUMUYECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [Tomyuenue
Y IPUMEHEHUE MYPaBbUHON U YKCYCHOM KUCJIOT.

Caoxubie 3¢upsl. Kupbl. Peakuns srepudukanym. Croxxabie 3¢upsl. XKupbl, BX coCTaB
U TUJPOIN3 (KUCIOTHBIN U 1ienoyHoi). Mbuta. ['mapupoBanue )XUpOB.

YraeBonbl. VYrieBonsl. Monocaxapunel. [nroko3a kak anpaerugocnupt. CopOwuT.
Monounokucinoe u cnuproBoe Opoxenue. dorocuntes. Jucaxapuasl. Caxaposa. [lonucaxapuast:
KpaxmMaJi, LIeJIII0I03a.

AMuHBI. AMMHOrpynna. AMHMHBI NIpefeiabHble U apoMarnueckue. AHwinH. [lonydenne
amuHOB. Peakuys 3unnHa. XuMu4eckrue CBOMCTBA U IPUMEHEHUE aMHUHOB.

AMMHOKHCJI0TBI. AMMHOKHUCIIOTBI, COCTaB UX MOJIEKY M CBOMCTBA, Kak aM(pOTEpHBIX
OpraHMYEeCKUX COCIMHEHMH. [TMUMH, Kak M[peacTaBUTENb AaMHUHOKUCIOT. [lomyuyenue
ITOJIUTIETH/IOB PEAKIIMEN MMONMKOHIeHCcauny. [IoHsATHE O MENTUIHON CBSI3H.

Beaku. Crpoenune mosekyn OeNKoB: NMEpBUYHAS, BTOPUYHAS M TPETUYHAS CTPYKTYpHI.
KauecTBeHHbIe peakiiuy Ha O€IKU, UX TUJIPOIN3, IeHaTypalus 1 Onosorndeckue GyHKIUU.

Hemoncmpayuu. Ilonydenue anpaeruioB OKACIEHUEM ciupToB. KauecTBeHHas peakius
Ha MHOTOATOMHBIE CIHMPTHI. 3aBUCUMOCTb PAaCTBOPHUMOCTH (heHoJa B BOAE OT TEMIEpaTyphl.
BsaumogneiictBue ¢ 6pomuoit Bogon u xmopuaom xkeneza(lll), kak kauecTBeHHBIE peakiuu Ha
¢denon. Peakuuu cepeOpsHOrO 3epkana U CO CBEXENOIydeHHBIM ruapokcuaom menu(Il) mpu
HarpeBaHWH, KaK KaueCTBEHHbIE peakiMM Ha ajbaerujbpl. OOpasibsl MypaBbUHOM, YKCYCHOM,
MaJJbMATHHOBOM M CTEAPUHOBOM KHCIIOT U X PACTBOPUMOCTH B BOJIE. AJIbJIETUHBIE CBOWCTBA U
CBOMCTBA MHOTOATOMHBIX CHHPTOB IVIIOKO3bI B peaknuu ¢ rugpokcugoM  wmenu(Il).
Unentuduxamms kpaxmana. KauecTBeHHbIE peakliuy Ha OEJIKU.

Jlabopamopuvie onvimepi. CpaBHEHUE CKOPOCTH WCHApeHUss BOJIBI M ATaHOJA.
PactBopuMocCTh mIuiepuHa B BoAe. XMMHUYECKHE CBOMCTBA YKCYCHOM KHMCIOThI. OmnpeneneHue
HENpeeNbHOCTH PAaCTUTENBHOTO Macia. MneHTudukanus KpaxMana B HEKOTOPBIX MPOAYKTax
nuTanus. M3roroeneHne KpaxMalbHOrO Kieucrepa. M3rorosiaeHue Mozaesed MOJIEKYNI aMUHOB.
M3rorosieHue MOJEIN MOJIEKYIIbl NINLIAHA.

Ilpakmuueckan paboma. inenTndukamnms OpraHUMIeCKUX COCTUHCHHM.

Tema 4. Oprannyeckasi XumMusi ¥ 00111eCTBO

Buorexnonorus. [lepuosst e€ pasButus. Tpu HarpaBieHus OMOTEXHOIOTUU: TeHHas (WK
TeHEeTUYEeCKasl) UHKEHepus; KJIeTouHas MH)KEHepus; Ouosioruueckas MHxeHepus. [eHeTnyecku



monuduimpoBanasie  opranu3Mbl  (I'MO) wu TpancrenHas mnpoaykiusa. KioHupoBaHwme.
NmmoOunu3oBanHbie (PEPMEHTHI U UX TPUMEHEHHE.

Moaumepsl. Krnaccupukanus noaumepoB. VCKycCTBEHHBIE MTOJIMMEpPHI: LEIUTYIOUI,
alleTaTHbBIN MENK, BUCKO3a, LeTo]aH.

Cunreruyeckne mnoauMmepsl. [lomumepusanuss M TONMKOHIEHCALUS, KaK CIOCOOBI
nojaydeHus noiaumepoB. CuHTeTnyeckue kayuyku. [lomuctupon, TednoH U MoJIMBUHIIXIOPU,
KaK IpeacTaBuTenu miactMacc. CHHTETHUECKHE BOJIOKHA: KallpoH, HalIOH, KeBJap, JaBCaH.

Jemoncmpayuu. Komiekiun KaydyKoB, IUIACTMACC, CAHTETUYECKUX BOJIOKOH M U3/ETHH
u3 Hux. @DepMeHTaTUBHOE pa3jIOKEeHUE IepOKCHJa BOJOPOAAa C IOMOIIBIO Karajasbl
CBEXKEHATEPTHIX MOPKOBH MJIH KapTOQers.

Jlabopamopnsie onvimpl. O3HAKOMJICHHE C KOJUIGKIMAMH KaydyyKOB, IUIacTMacc M
BOJIOKOH.

Ilpakmuueckan paboma. Pacrio3HaBaHME IIACTMACC U BOJIOKOH.

TemaTu4eckoe IJIAHUPOBAHHE

Ne Bcero, 13 Hux
n\i HanmeHnoBaHme TeMbl Jac. TpaKt. KOHTP.
palboThI paboTHI
1 | Tema 1. [Ipenmer opranuyeckoi 2 - Bx.KP
xumun. Teopus cTpoeHUst
OpPraHUYECKUX COeIMHEHUN
A. M. byrtnepoga.
2 | Tema 2. YriieBo10pO/ibl U UX 12 - KP Nel
MPHUPOJTHBIE HCTOYHHUKH
3 | Tema 3. Kucnopon- u 14 ITP Nel KP Ne2
a30TCOoJIepIKAIIUE OPTaHUYECKHE
COEMHEHUS
4 | Tema 4. Opranuueckasi XuMusi U 4 ITP Ne2
0011ECTBO
5 | [loBTOopenue u 0600IIEHUE Kypca 2 - HuTerpupoBaHHbIN
OpPraHUYeCcKOM XMMHUHU. 3a4yer
Hroro 34 2 4
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